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l. ABSTRACT

The Louisiana Department of Environmental Quality (LDEQ) is utilizing an ecoregional

approach in the development and refinement of Louisiana state water quality standards a

criteria. The LDEQ delineataslater quality sandards eoregions are presented below. GIS

based maps and sources as well as physical, chemical, and biological characteristics observed in
Louisiana streams apresented to support the ecoregional gnoggand boundary refinements

2014 LDEQ Water Quality Ecoregions
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Il. OBJECTIVE

The objective of this document is to present ecoregiomahdary refinements for the inland

areas of Louisiana. Justification and documentation representing multiple lines of evidence are
presented to support tleeoregion refinements. These wateality Ssandardscoregions

ultimately provide the frameworknd basis for determining regionally appropriate water quality
criteria that will be regulated for the protection of designated uses within water bodies of
Louisiana.

I1. BACKGROUND

A. ECOREGIONAL APPROACH

The Louisiana Department of Environmental Quality (LDEQ) is utilizing an ecoregional
approach fowater quality management. Specifically, this ecoregional approach is being utilized
for determiningappropriatevater quality sandardghroughout water bodsin Louisiana An
ecoregionis anareawith similarecological characteristicsich as climate, soil type, land surface
form, flora, fauna, angotentially similar land use and hydrologyithin an ecoregion,

reference water bodig¢kat areconsidered o b ei map ®@@atsedd by human act i
regionallyattainable conditionsThus,ecologicalbasedvater qualitycriteriaand sandardsan
bebased on the ecological characteristics of reference water llodiespresent the attainable
conditions within an ecoregidihDEQ 2008a, LDEQ 2010d¢.AC 33:1X.Chapter 11) This

results in regionally specific criteria thaty bemore appropriate than existing national
benchmark levels aralsoprovides a frameworfor developingegionally appropriatevater

guality standards andriteriain Louisiana water bodies

LDEQ initiated theecoregional prograro water quality managemeintthel at e . DAri@g 6 s
this effort, ecoregions within Louisiana were delineateterence stream sites in inland areas
were identifiedandphysical, chemical, and biologicaharacteristics wenmonitored,observed
and describedAs LDEQ is currently refiningvater quality criteria, includindissolved oxygen
(LDEQ 2008a, LDEQ 208b), andevaluatingdevelopnent ofnumeric nutrient criterigLDEQ
2006, LDEQ 200) onanecoregionabasis,LDEQ isrefiningthe ecoregion delineatiotisrough
consideation ofmore currentnformationthat includesG1S-basel mapsand sourcedeveloped
by state and federal agenciphysical, chemical, and biologicaharacteristics observed
reference water bodieandchemicalcharacteristics observed ahbient surface water
monitoring streantocations throughoutouisiana The synthesis ahaps ad the physical,
chemical, and biological informatigrovide the basis for ecoregiboundaryrefinement.

B. NATIONAL ECOREGIONS

In the late 19804he United States Environmental Protection AgencyEBRA& produced a map
of national ecoregional boundesi, incluling Louisianapased on evaluation of geographical,
geological, biological, and other environmental characterisiibss national effort provided a
basis for understanding regional patternsailogical characteristics that msgrve as a
framework for stee-level management avaterresourcegOmernik 198). While the national
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approach did provide a framework for regional management of water rescatespecific
conditions such as manade impacts that may form water resource bouesl&uch adevees,
dredged canals and waterways, lockgjfloodgates)vere not considered in the USEPA
evaluation of nationatcoregios (LDEQ 1992)

C. LouUISIANA ECOREGIONS

Il n t he e &DER ytilizédy@dantesfromJSEPA (Omernik 198, Gallantet al.1989,
Omernik and Griffith 1991andincorporated statspecific informationn the development of
ecological regionsvithin Louisiana This work on thelevelopment of.ouisianaecoregios was
conducted through cooperation with LDEQ andtmversity of Southwestern Louisiana Center
for Louisiana Inland Water Studies (USLLIWS). In this effort,statebased geographic
information such as soil associations, G&ological Survey (USS) contourmaps, US Army
Corps of EngineerUSACE) hydrological modificationsand LDEQ basinsubsegment
boundaries among othdata sourcewere compiled and synthesized to provide the basis for
Louisiana ecoregions

In 1992, LDEQ producedninitial draft map ofLouisianaecoregion delineation$ DEQ 1992
seeAppendix A,Figure2). In these ecoregion delineatioh®)EQ refined thdJSEPA

designated ecoregions in Louisianathgaddition of theAtchafalaya BasinCoastal Chenier
Plairs, Coastal Deltaidlains,Mississippi RiveyRed River AlluvialPlains,Sabine Riverand
Terrace UplandEcoregions.In development of the Terrace Uplands Ecoredi@tQ
consolidated th&/SEPA designated Southeastern Plains, Mississippi Valley Loess Plains, and
the Southern Coastal Plains Ecoregions to form theadeftdpland Ecoregion. Thus theinitial

draft ecoregion map produced by LDEQ delineated ten ecoregions throughout the state
(Atchafalaya BasinCoastal Chenier Plains, Coastal Deltaic Plaiississippi Alluvial Plain,
Mississippi RiverRed River Alluval Plains Sabine Rivey South Central PlainF,errace

Uplands, and Wstern Gulf Coastal Plaifiscoregions).It wasalsosuggested in this initial effort
that additionalarge riverecoregions in Louisiana (such as the Pearl and Ouachita River Basins)
may potentiallybe added in future delineation refinements (LDEQ 1992)

In 1994, LDEQrevised the 1992 draft map byodifying the southern boundary of the Red River
Alluvi a Plains Ecoregiornto join the Mississippi River levee and continue southward t®tte
River Diversion ChanndkeeAppendix A,Figure 3) LDEQ also subdivided the Mississippi

River Alluvial Plains Ecoregion into an Upper and a Lower Mississippi River Alluvial Plains
Ecoregon. The Sabine River Ecoregion was removed by combining it with the adjacent South
Central Plains and the Western Gulf Coastal Plains Ecoregespectively(seeAppendix A,

Figure 9.

In 2001, LDEQ revisedhe ecoregional delineationgith modifications to the boundaries of the
Lower Mississippi River Alluvial Plains, Red River Alluvial Plaii@uth Central Plains,
Terrace Uplands, Upper Mississippi River Alluvial PlaisdWestern Gulf Coastal Plains
EcoregiongAppendix A Figure 5) The Red Rier Alluvial Plains Ecoregion was modified to
confam to levees of the Red River and became the Red River Ecorepiiitionally, large
river ecoregions were added for the Sabine and Pearl Riverghe South Central Plai{SCP)
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and Western Gulf CoadtPlains(WGCP) Ecoregiongransition area, #tnhboundary was moved
further south in the central portion and also moweslong the eastern edge of the Vermition
TecheWater Quality Managememasin. These changesthe SCP and WGCP Ecoregion
boundarywere likely madéased orecoregional research by DeWalt (1995, 19879ugh
observatiorthat the southern portion of the SCP retained biological characteristics that more
closely resembled that of the SCP than the WGCP in the central portion of thiomaharea.

The2001 LDEQdelineatedecoregios (Appendix A,Figure 6)have been used extensively in
the LDEQ vaterquality standards program efforfer refinement ofappropriate, regional
dissolved oxygen water qualityiteria(LDEQ 2007, LDEQ 20084,DEQ 2008b) are being
used in the development of numemiatrientcriteria(LDEQ 2006Nutrient Criteria Development
Plan, LDEQ 2009) andhave been usdd researclof Louisiana water bodig&elso and
Rutherford 2008, EPR005.

V. I NLAND ECOREGIONAL BOUNDARY REFINEMENT PROCESS

A. SOURCES OFI NFORMATION

LDEQ is utilizingvarious GlShased data se#&vailable from state and federal agencies that
provide documentation on land surface forms, climate, landarestry and other factors that
support ecoregionalelineation. In additior,, DEQ has caductedchemicalwater quality,
physicalhabitat assessment, and biological fistdbenthicmacroinvertebratdata collection
efforts in inlandecoregiornreference stream&DEQ 1996,LDEQ 2009) This chemical,
physcal, and biological information available from reference streams will further aid in
documenting ecological characteristics to support delineation efforts.

LDEQ is utilizing thisinformation fromreferencestreamso illustrateecoregional groupings
based onchemicalwater qualityas well agphysicalhabitat andiologicalaquatic organisms
observed at reference water bodies within differglandregions ¢ the state.Additionally,
water qualitycharacteristics observedanbientsurface watemonitoring stream locations
throughout the stat@so help to demonstrate regional differences and fuaitiedin the
refinement of inland ecoregional delineations this effort, onlyselectinland ecoregioral
boundaries and groupinggereconsidered forefinementas these areas are currently those
where water quality criteria development and/or refinement are taking place

Severakources of information werealuatedncluding: LDEQ ecoregional studie§.e.,

DeWalt 1995aDeWalt 1995bandLDEQ 1993; the USEPA ecoregion proje¢Daigle et al.
2000; ecoregional recommendations from external souagy(e et al. 2006; McNab et al.
2007); various GlSbased data sets (includidggital Orthophoto Quarter QuadrandOQQ),
Digital Elevation Model 200 (DEM), andGIS-calculated percent change in slisil data

from USGS National Wetlands Research @e&TATSGQ land use coverage from USGS
National Land Cover Data (NLCR00J); LDEQ collected water quality data at inland reference
streams (LDEQ 1996,DEQ 2009) anddatafrom the LDEQ Ambient Monitoring Program
(LDEQ 201().
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1. ECOREGIONAL RECOMMENDATIONS FROM EXTERNAL SOURCES

Ecoregion recommendations from external sources considered in boundary refinement are given
in Appendix B. External recommdations were based on a variety of approaches, data, and
objectives. Sources included USEPAG6s Level
well as the USDA Forest Service Ecoregion Delineations (McNab et al. 2007).

2. BASEMAPS

Base mapswaluated and considered in boundary refinement are given in App€ndiixshould
be noted thabase mapsf well known hydrologic units, such &®EQ basins and subsegments
or that ofUSGS Hydrologic Unit Maps (HUCgpeaber et al. 1987), wetensideredut not
utilized in ecoregional delineation refinemeRtrevious research indicates thamghydrologic
units are not true watersheds, and thus do not necessarily correspond to spatial patterns in
ecological characteristig®mernik 1991, Griffith et all999 Omernik 2003. While hydrologic
units such abasins, subsegments, and HUCs may provide a framewaittkefoataloging and
inventory of water quality and other data, these hydrologic units areenessarilyrue

indicators of distributiomnd pdternsof ecological characteristiaghich ultimately define an
ecoregion

3. CHEMICAL CHARACTERISTICS

Water quality vasconsidered fronnlandreferencestreamand ambiensurface water stream
monitoringlocationsthroughout the state. Becausfalifferences in patterns chemical water
guality constituentsit may not bepossiblethatevery chemicalvater qualityparameteevaluated
will group according to ecoregion. Thus, determination of ecoregional boundary refinement
utilizing water qualiy information is lased not necessarily ¢ime distribution obne specific
parameter bubn overall patterns in water quality throughoeagions within thestate. Water
guality specific data that was evaluated and considered in the refinement of ecboegidaries
are presented in Appendix

4, PHYsIcAL AND BioLOGICAL CHARACTERISTICS

Physical labitatand biological fisrandbenthicmacroinvertebratewereevaluated from
reference water bodiesThese physical and biological components of reference straagise
used to documerthe aquatic habitaaindthe observedish andbenthicmacroinvertebrateaxa
distributionat reference water bodie3 hese ecological characteristics furtheediah
characterization of ecoregionBhysical fabitat and biological fisandbenthic
macroinvertebratepecific data thavereevaluated and considered in the refinement of
ecoregion boundaries are presented in Appendice®lF, respectively.
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5. SLOPE

Theoveralluniformity of dopewas used in delineating each ecoregion. Stefers to the
percent change in elevation tlthiaracterizes the shapdandform; e.g., hilly landforms will
have greater slope thélat plains. Slope is als@levant inthat certain habitat typesoils, and
somewaterbog formsarecommonly associatadith certain landformse.g., hydric soils in
wetlands typically occur iareas with low slopeAdditionally, dissolved oxygen s greater
ahlity to reaerate in the wat column of waterbodidbkat ardocated in ecoregions with high or
moderate slopes. Slope data is presented in Appendix C, Figure 19.

6. FIELD RECONNAISSANCE

Additionally, field reconnaissance was conducted at reference water bodies and at other water
badies throughout the staté-ield reconnaissance served as grewuthing of the watershed and
aguatic habitat features as well as other important ecological charactststicas land use

land form, and vegetation type to support ecoregion refinements

7. LAND USE

Thepredominance of land useas used in delineating each ecoregi@ertainlandforms and
soils types can limitite degeeto which landcan beused; particularly with agriculture and
forestry. Land uses also relevant idetermining thelegree of mamade alterations to the
landscape Land use data is presented in Appendix C, Figure 2@ppdndix G.

B. SYNTHESIS AND MULTIPLE LINES OF EVIDENCE

By compiling theG1S-based maps artie physical, chemical, and biologicalformation
evaluated and reviewedDEQ has refined the inland ecoregional boundaridsese boundary
refinements represent a synthesis of the availabbenation and are supported in marases
by multiple lines of evidence. These boundary refinemesgtre made to further support the
development and refinement of appropriate regional water quality criteria within Louisiana.

The 2014water quality sandardsecoregiongor Louisiana are presented below.opwsed
refinements are discussed relativelanges from the 20@kcoregion delineatiorend naming
conventions. Where deemed more appropriate, ecoregional names were also refined.
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V. 2014 WATER QUALITY STANDARDS ECOREGIONS

For 2014 LDEQ has refined several ecoregiohalindaries and in some cases refined
ecoregional names. The 2DWater quality ®ndardscoregiongor Louisiana are given in

Figure 1 Physical, chemical, and biological information as well aslé&$ed sources were
utilized in the refinement. Thesefinements support the framework for the development and/or
refinement of water quality standards within Louisiana.

Figure 1. Water Quality Standards Ecoregions for Louisiana (2014

The 15 water gality standardsecoregionsn Louisiana include: 1) Atchafalaya River; 2) Coastal
Deltaic Marshes; 3) Coast@henierMarshes; 4) Gulf CoaatPrairie; 5) Lower Mississippi

River Alluvial Plains; 6) Mississippi River; 7) Pearl River; 8) Red River Alluvium; 9) Sabine
River; 10) SouttCentral Plains Flatwoods; 11) South Central Plains Southern Tertiary Uplands;
12) South Central Plains Tertiddplands; 13)lerrace UplandsSouthern Plains 14) Southern
Plains Terrace and Flatwoods; and 15) Upper Mississippi River Alluvial Plains.

2014 LDEQ Water Quality Ecoregions
: DEQ

@) Atchafalaya River
" Mississippi River
- Pearl River
Sabine River
@ South Central Plains Flatwoods
~ South Central Plains Southern Tertiary Uplands
@I South Central Plains Tertiary Uplands
O Southern Plains Terrace and Flatwoods
g Terrace Uplands
@ Coastal Chenier Marshes (former CCP)
@ Coastal Deltaic Marshes (former CDP)
Gulf Coastal Prairie (former WGCP)

<

100 Miles

LDEQ Map No.: 201402004
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A. BOUNDARY REFINEMENTS

The following sections provide a key to the major upslatede from the 2001 to the 2014 water
quality sandardsecoregions

1. SUBREGIONALIZATION OF THE SCPECOREGION

Changes to the SCP amdGCPEcoregion boundary resallin portions of the southern

boundary of the SCEBcoregion(SCP Southern Tertiary Uplands8ing extended further south.
This tales into account the transitiamelevation (Appendix C, Figures 17 and 18), slope
(Appendix C, Figure 19)and use (Appendik, Figure20), soil type (AppendixXC, Figure24),

and geology (Appendi&, Figure 5) that occur betweetine southern SCP and northern WGCP,
documentation that reference siia the southern SQRaintain the biological characteristics of

the SCP, and oér noted habitat characteristics at reference sites within this area (DeWddt 1995
LDEQ 2009 see also Appendix EF).

The SCP Ecoregion is subdivided into three ecoregB@B: Flawoods SCP Southern Tertiary
Uplands andSCP Tertiary UplandsThese goupings take into accouatologicaldifferences
observed in theses zonespeciallywith regard to land formThe SCH-latwoodssubregions
generally characterized havinglow elevation(AppendixC, Figuresl7 and B) and less slope
(AppendixC, Figure B) than the SCBouthern Tertiary Uplandand the SCP Tertiary Uplands.
The SCP Southern Tertiary Uplands is also distinct from the stheegios in terms of
geological complexity (Appendi&, Figure 5; Table 1) Differences in water qualitsee
AppendixD), habitat (see Appendix EAnd observed biological fish species distribution (see
AppendixF) were also taken into account when subdividing the.SCP

Table 1. Geological Groups, Formations, and Members within eacBubregionof the SCP
(see AppendixC, Figure 24 for corresponding spatial information).

Ecoregion Geological Unit Description

White to light gray massive sands with interbedded clays; some thin
interbeds of lignite or lignitisands and shales.

Greenish gray sideritic, glauconitic clay in upper part may weather tg
Cook Mountain Formation brown ironstone; yellow to brown clays and fossiliferous marl in lowe
part may weather to black soil. Ironstone concretions reesse b

Light gray to brown lignitic clays with interbeds of limonitic sands or
lignite; near base, calcareous, glauconitic, and fossiliferous beds ma
weather to black soil.

Brown lignitic clays, silts, andasids; some sideritic glauconite may
weather to brown ironstone in lower part.

Gray to white sandstones, loose quartz sand, tuffaceous sandstone,
volcanic ash, and brown sandy clays; petrified wood locally.

Yellow to gray siltstones, sandstones, and clays with thin tuffaceous
beds; some lenses of black chert gravel; petrified wood locally.

Gray to yellow silty clays; light gray calcareous clays which may weg
to black soil; some silicas silt and volcanic ash beds.

White to gray silts, siltstones, silty clays, and sand beds; some lense
black chert gravel.

Gray to green silty clays, siltstones, and silts with abundant sand be
somelignite and lenses of black chert gravel.

Sparta Formation

Jackson Group
(Undifferentiated)

Cockfield Formation

SCPSTU
Catahoula Formation

Carnahan Bayou Member

Dough Hills Member

Williamson Creek Member

Blounts Creek Member
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Ecoregion Geological Unit Description

Gray to dark gray calcareous slays which may weather to black soil;
lignitic clays and noncalcareous clayey soils.

Tan to orange clay, silt, and sand with a large amount of basal grave
Surfaces are highly dissected and less continuous than lower terracg
Composed of terraces formerly designated as Williana, Citronelle, a
the highest Bentley.

Light gray to orangdrown clay, sandy clay, and silt; much sand and
gravel locally. Surfaces show more dissection and are topographical
higher than the Prairie Terraces. Composed of terraces formerly
designated as Montgomery, Irene, and mésh® Bentley.

Light gray to light brown clay, sandy clay, silt, sand, and some grave|
Surfaces generally show little dissection and are topographically hig
Prairie Terraces than the Deweyville Three levels are recognized: two along alluvial
valleys, the lower coalescing with its broad coastwise expression; th
third, still lower, found intermittently gulfward.

Gray mixed with browrto-red clay and siltglay; some sand and grave
Deweyville Terrace locally. Topographically higher that Holocene alluvium and lower tha
Prairie terraces. Found along streams of intermediate size.

Gray to brown lignitic sands and silty to sigrignitic clays, many seam
of lignite; some limestone and glauconite. Includes small Carrizo Sa
(Claiborne Group?) outcrops.

Castor Creek Member

SCPSTU
High Terraces

IntermediateTerraces

SCPF

SCPTU West| Wilcox Group
of RRA (Undifferentiated)

2. WGCPECOREGION

While the northern portion of the WGCP has become part of the SCP Flatwoods Ecoregion, the
remaining portion of the WGCP Ecoregion will be evaluated in future ecoregional stiithes
remaining portion of the WGCP Ecoregion will be referred to asstiiECoastal Praig (GCP)
Ecoregionto reflect the soil type found in this regisee AppendiXC, Figure24).

3. SCPAND UMRAP BOUNDARY

The eastern boundary of the SCP Ecoregion amavdstern boundary of the UMRAP Ecoregion
havebeen modifiedo accounfor observed ecological differences between these two regions
(e.g, elevation, slopdand ug, andvegetatiof. More recent Gl$hased maps and sources were
heavily utilized in this boundary refinement (see Apperigikiguresl7-20 and22-23). This
portion of the SCP Ecoregipadjacent to the UMRAP Ecoregigas referred to as theCP
TertiaryUplands

4. TU AND LMRAP BOUNDARY

Modifications to he southern boundary of the TU and the northern boundary of the LMRAP
Ecoregions were also heavily basedhoore recent Gld®ased maps and sourcddevation and

slope differ distinctly between the southern boundary of the TU and the northern boundary of the
LMRAP EcoregiongAppendixC, Figuresl7-19). Additionally, extersive research and field
reconnaissandavestigating the tidal extent in that area as well as known fish species

distribution further supported ecoregional refinement in this area (see Appgridoure30;

LDEQ 199Q Sobczak 1976Watson et al. 198 Knight and Hastings 198®€elorme 2003Read

2008).
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5. SUBDIVISION OF THE TERRACE UPLANDS ECOREGION

The southern extent of the former TU Ecoregion and the northern extent of the LMRAP
Ecoregion were refined as discussed in Section 4 above. The remaining area of the TU
Ecoregion was further subdivided into the southern portion as the Southern Plaics ded
Flatwoods(SPTF) Ecoregiomand the northern portion as the Terrace Uplands (Southern Plains)
Ecoregion This was done due to the transitional nature of the Southern Plains Terrace and
Flatwoods between the more southéow elevationLMRAP and tle more northerrhigh
elevationTU (Southern Plains)The southern boundary of the TU Ecoregion and the northern
extent of the SPTF were determined based on dee@vlgical factors with emphasis eail

type and geology (AppendR, Figures 2 and 5). However, it should be noted that additional
research or studies may be warranted for this transitional area to characterize the nature of this
region in regard to determining the appropriate water quality management strggapjester
quality stawlards development

6. RED RIVER ECOREGION REFINEMENT

In the historical ecoregion delineations for Louisiana, the Red River was viewed as an ecoregion
including the surrounding alluvial plain (1992) and as a large river system confined by levees
(2001). In review of the available information, the Red River Alluvial Plains are different in
regard to land fornfe.g., land use, elevation, slope, soil type, and geolagy)water quality
compared to the surrounding inland SCP Ecoregions; thus thRiRedAlluvial Plains should

be observed as an ecoregion separate from the SCP Ecoregions (see AppapdendixD).
Refinement was made to the SCP Ecoregion boundaries in relation to the Red River Alluvial
Plains. While the Red River is confined leyées, water quality differences among the river and
the Red River Alluvial Plamwere not apparent. Field reconnaissance was also conducted in
this region. However, at the time that water quality criteria are developed and/or refined for the
Red Rivera closer inspection of water quality characteristics may be conducted to further clarify
the need for a separate ecoregion for the main stem of the Red River apart from the Red River
Alluvial Plains.

7. CDP AND LMRAP BOUNDARY

At this time, information exsts to support refinement of the southern LMRAP and the northern
CDP boundary. Refinement was heavily based on observed landstitrtype, geology, and

land usepnd vegetation (see Appendd). Field reconnaissance was also conducted in parts of
thisarea.

8. CDPAND CCPBOUNDARY
The eastern boundary of the CCP and the western boundary of the CDP werebaefetedn

the soil type and geology of the area (Apper@i¥igure 2 and %) and differences in water
quality (AppendixD). The newly refine@coregions will be referred to as the Coastal Chenier
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Marshes (CCM) Ecoregion and the Coastal Deltaic Marshes (CDM) Ecoregion to better reflect
soil type.

B. 2014 ECOREGIONDESCRIPTIONS

1) Atchafalaya River

This ecoregion is surrounded by a levee systet@northern easeérn, and western boundaries.
The southern limit of this ecoregion extendsh® Intracoastal Waterwayf his ecoregion has
low relief and much standing watev.egetation is dominated by oak, tupednd bald cypress.

2) Coastal Deltaic Marses

The CoastalDeltaic Marshes (CDM) &bregion idocated on the southeast Louisiana coast. This
ecoregion idisected by the Mississippi RiveThis ecoregion ibounded on thevest by the
eastern shoreline of Vermilion Bay amartions of the northerboundary are the Intracoastal
Waterway. The southern and eastern portion of this ecoregion is the Gulf of Mexico. The
northeastern border is with the Lower Mississippi River Alluvial Plains Ecareaqd the Pearl
River Ecoregion TheCDM also wrap arondeasterrportions of Lake Pontchartrairthis
ecoregion is typified by low elevation and relief as well as both fresh and saltvegethtion.

It is also characterized by extensive hydromodificatiomé&wigation andlood protection.

3) CoastalChenier Marshes

This second coastal ecoregion is located on the southwest Louisiana coast. The Coastal Chenier
Marshes (CCM) Ecoregion is bounded on the northwestern edge by the Intracoastal Waterway
and on the east by the eastern shoreline of Vermilepn B he southern portion of this

ecoregion is the Gulf of Mexico. Low elevation and relief along with ridges or "cheniers"

oriented parallel to the coastline are typical of this ecoregion. Vegetation consists of both fresh
andsalt marsh typesThere ae several concentrated areas of hydromodificationdergation
andsalinity control.

4) Gulf Coastal Prairie

Typified by flat plains, te Gulf Coasl Prairie (GCP)s located in southwestern Louisiana and
ranges westward along the eastern coast of TéXas southern boundary has been modified to
coincide with the location of the Intracoastéaterway. The eastern boundary is the western
AtchafalayaRiverlevee systemThe northerrboundaryis up to the SCP Flatvods Ecoregion
Vegetation is charactstic of thebluestem/sacahuista prairie type (bluestem and cordgrass) and
landuse consists of mainlkyropland and some cropland combined with grazing |ak soil
associationsepresented in this ecoregion are Gulf Coast Flatwoods and Coastal FRalréd.

and slope are low in this ecoregion.

5) Lower Mississippi River Alluvial Plains

The southern section of the Mississippi Alluain is bisected by the Mississippi Rivarhe
western boundary is formed bye AtchafalayaRiver levee system anddlsouthern boundary is
formed by thdntracoastal WaterwayPart of the northern boundary of the southern component
of this ecoregions formed by the west bank of tMississippi River.The northern boundary

east of the Mississippi River is formed tine southern limit of the Southeflains Terrace and
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Flatwoods This ecoregion contains natural levees of modesiateation and slopeVegetation
includes both cypress forest and bottomlaatiwoods.Many of the streams in this ecoregion
have been hyrologicallymodifiedfor navigation andlood protection.Reliefand slope are low
in this ecoregion

6) Mississippi River

This ecoregion, bounded entirely by the Mississippi Rieeee network, extends 569 miles
from the Arkansa$.ouisiana state line tthe delta irsoutheast LouisianaBecause of the unique
attributes of this river system, it wessignated as a separate ecoregion.

7) Pearl River

This ecoregion is a border river between the s@ftdlississippiand Louisiana, located on the
southern endf Mississippi and a small portion sbutheastern Louisiandhe system is braided
into various tributaries and terminaiasaprimarily undisturbeacypressswamp. The
headwaters originate approximately 100 miles inland from Louisiana, near Jackssissiydpi.

8) Red River Alluvium

This ecoregion bisects the South Central Plains Southern Tertiary Uplands and the South Central
Plains Tertiary Uplands Ecoregions. The southern boundary of the Red Riveu/luvi

Ecoregion is formed by the northern exttehthe AtchafalayaRiverlevee and canalystem.

This ecoregions composed of the Red Rivaltuvial plain andis characterizetly bottom
hardwoodvegetation Reliefis moderate and slope low this ecoregion.

9) Sabine River

This ecoregions a border river between Texas dmilisiana This ecoregioimcludesthe
Toledo Bend Reservoir and the Sabine Riaad die to their atypicadualities and extensive
hydrological modification, these water bodies were considerbd toseparate ecoregi
Louisiana and Texas each share a ponictme Toledo Bend Reservpliowever, the Sabine
River Authority in Texas generallyaintains the water levels in the reservdiouisiana and
Texas representativesoperate in the management of wageantity and quality in both the
Sabine River and@oledo Bend Reservoihat are part of this ecoregion

10)South Central Plains Flatwoods

The South Central Plains Flatwoods (SCEEQregion is considered a transitional area between
the South Central Plair®outhern Tertiary Uplands Ecoregiand the Gulf Coastal Prairie
Ecoregion(former Western Gulf Coastal Plains)he eastern border is the Red River Alluvium
Ecoregionand he Sabine RiveEcoregionforms the western boundary. Vegetatiotorgyleaf
forest Relief and slope are moderate in this ecoregion.

11)South Central Plains Southern Tertiary Uplands

The southern extent ofdéiSouth Central Plains Southern Tertiary Uplands (SCP&Ettegion

is the transitional South Central Plains Flatwoods Egore The northwestern boundary is the
SouthCentral Plains Tertiary Upland&coregionand the northeastern and eastern boundary the
Red River Alluvium Ecoregion. The Sabine Ri¥oregionforms the western boundary for
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this ecoregion. This ecoregionampasses the Kisatchie National Forest. Vegetation is
shortleaf forest Relief and slope are high in this ecoregion.

12)South Central Plains Tertiary Uplands

The South Central Plains Tertiary Uplands (SCPEEQregion is bisected by the Red River
Alluvium Ecoregion. The northern border is at the Arkansas and Louisiana state line, whereas
the western border is the Texas and Louisiana state line. The Sabine River Ecoregion forms the
southwestern border for thezoregion. The southern border is the South Central Plains

Southern Tertiary Uplands and the Red River Alluvium Ecoregions. The eastern border is the
Upper Mississippi River Alluvial Plains Ecoregion. Vegetatioshiertleaf and oak/hickory

forest. Réef and slope are high in this ecoregion

13)Terrace Uplands

TheMississippi River levee systeim thewestern boundary of the Terrace Upla(tld)
Ecoregion. The southern boundarytlug ecoregion is the Southern Plains Terrace and
Flatwoods and the stern boundary is the Pearl River Ecoregidhe Terrace Uplands
Ecoregion is characterized by longleaf and shortleaf vegetation tigedief and slope are high
in this ecoregion.

14)Southern Plains Terrace and Flatwoods

The Southern Plains Terrace andtialoods (SPTHEcoregion is a transitional area between the

more northern Terrace UplanBsoregionand the more southern Lower Mississippi River

Alluvial PlainsEcoregion Vegetation includes blufflardoodland types, mixed longleaf

forests, and some prairie grassland. This ecoregion is characterized by moderate relief and slope.

15)Upper Mississippi River Alluvial Plains

TheUpperMississippiRiver Alluvial Plains Ecoregionis located in the northetern part of
Louisiana. The continuity othe UpperMississippi River Alluvial Plais Ecoregionsouthward
through Louisiana is interrupted by the Red Rikbuvium Ecoregionand theAtchafalaya
River Ecoregion The easterboundary of this ecoregionfsrmed by the Mississippi River
levee systemThe western boundary the South Central Plains Tertiary Upland$ie southern
extentof this ecoregioterminates at the Red RiveA majority of this ecoregion is
characterized with relief and slope tlha¢ low to moderate. Land use consists of mainly
cropland in these area3here are also portions of thegoregiorthatcontain naturatidgesof
moderate elevation and slopiabitat typesn these areasclude both cypress forest and
bottomlandhardwood. Many of the streamthroughouthis entireecoregion have been
hydrologically modifiedfor irrigation.
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VI. NEXT STEPS FORUSE OF ECOREGIONS IN WATER QUALITY MANAGEMENT

LDEQ has considereskverakourcesncluding base maps, water qualityatershed andquatic
habitatfeaturesandbiologicalaquaticspecies distributiom theecoregional groupings and the
refinement otheinland eoregional boundaries within the stafed_ouisiana Theseecoregions
represent regions of similar ecological characteristased orfactorsLDEQ considers
important in thedevelopment and/or refinement of water quadigndards

The use otheecoregioml approachor derivation of water quality standards for the pectiten

of designated uses represents significant progress ttlesdtting of regionally appropriate

water quality criteria for the protection of
water bodies Implementation of the ecoregion approachr ough L DEQOGs devel op
refinement of water quality standarfdDEQ 2010c, LAC 33:IX¥epresents a first step in the

use of ecoregions to not only characterize the attainable water quality using a regional approach,

but to provide a framework famplementation, assessment, dhe ultimatemanagement of

water resources within the state.

A. MODELING, TOTAL MAXIMUM DAILY LOADS, AND PERMITS

As water quality standards provide an endpoinilatal Maximum Daily LoadsTMDLSs) and
permit limits, modedrs and permit writers should be informed of the use of ecoregions in
development and/or refinement of water quality standatdislitionally, modelers and permit
writers may evaluate the use of ecoregiondlyived water quality standards in their preess
in order toevaluatenext steps for model development and peingit

As it may be difficult to identify reference sites in some areas of the state due to recent
development and urbanizatiasther methodssuch as evaluating the historical ambienterva
guality conditions prior to land development and urbanization or water quality mqdeéyg

need to be employed in determining pretectivewater qualityconditionswithin certain

ecoregions where land development and urbanization are prevalarg.collaboration with

water quality standards staff and modelers may be useful in this effort to set appropriate water
guality criteria in regions tere identification of reference areas may prove difficult.

B. EVALUATION OF SUBSEGMENT BOUNDARIES

Management of water resourchas historically been conducted through a basin and subsegment
approachLDEQ 2010c, LAC 331X), which is still appropriate for many water quality

standards, including most human health critefinere aréwelve water resourcenanagement
basinsdelineatedvithin the state thaturrently include ove470 smallersubsegments. These
subsegments within basins serve asctireentframework from which water quality standards

are implemente@LDEQ 2010cLAC 33:1X) and water qualitassessments report@dEQ
Integrated Repoiit 305(b) Report and 303(d) List of Water Body Impairmengdso,
subsegmentgrovide the framework for endpoints for TMDLs and measures for permit limits.
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Ecoregional boundaries are typically independersublsegment boundarigbus in somecases
subsegments may actually delineate water resources that fall within two or more ecoregions. As
a result, thedeterminationof the most appropriateater quality criterion may not be intuitive

As subsegmentielineationsare evaluated, sonmaywarrantrefinement;thosesubsegmentthat

cross ecoregion boundariesay be considered priority for this re-evaluation. Approaches

other than subsegment refinements will also be evaluated for the adoption amdentpten of
ecoregionabased water quality standards.

C. AMBIENT MONITORING LOCATIONS

Water quality assessments aonductedand reporte@dn a bannualbasis through evaluation of
water gualityatambientmonitoringlocationsthroughout the stateln the water quality

assessments, water quality at ambient locations within subsegments are compared to the water
quality criteriafor designated usder that subsegment, and determinations of use support are
made. Water bodies that fail to supportdiesignated uses are then listed on the 303(dkkst

Clean Water Act Section 303{d)f water boéks not meeting standards

As these water quality assessmentscareentlyreported by subsegmengah subsegmemay
containone or more@mbientmonitoring site where water quality is measured arggd to assess
the condition of the watdrodywithin the subsegmenascompared to the applicable water
quality criteriaand designated usekocations of ambient monitoring sites may need to be re
evaluatedto account for ecologpased uses and criteregpecially inareasvhere subsegment
boundaies were refine@dnd in subsegments that maywermore than one ecoregion to ensure
that the assessment location is appropriate.

D. IMPLEMENTATION OF WATER QUALITY STANDARDS

As water quality standards are being developed and rdfimedgh the use atn ecoregional
approach, the water body type (istream, lake, badgstuary, wetland, etc.) is also taken into
considerationn the determination of approptéa regionally based water quality standards
(LDEQ 2006,LDEQ 2008a, LDEQ 2008H.DEQ 2010c, LAC 33:IX. Currently, water quality
standards are implemented according to subsegieums; in subsegments with multiple water
body types (such as those thabtzon water bodies classified as stream, lake, and possibly
wetland), the water quality standard of the named water body is the one that is listed in the water
quality regulations for the subsegmé@nDEQ 2010c, LAC 33:1X) Water quality standards
develomd by LDEQ do protect all water bodies within a subsegment and therefore all water
bodies within the stateHoweveras LDEQ progresses with development and refinement of
water quality criteria on an ecoregional and water body type,fadiser clarifiation may be
needed in the regulations as to the applicable water qustityionfor a given water bodwhen
multiple water body types are present within a subsegment

E. WATER QUALITY ASSESSMENTS AND NTEGRATED REPORTING

Development and/or refinement of water quality standards using an ecoregional approach may
also necessitate changes to water quality assessment procedures. With the move rimosetting
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appropriateegionallybasedvater quality criteria based on attaifebonditions within an
ecoregion and water body typeater qualityassessmemeportingthat complimergthe water
quality criteria derivatiorframeworkmay be evaluated and employed

In addition, the production of the Integrated Report that contaen3GB(d)list of waters not
meeting standards @urrentlybased orsubsegmest Howeverwith theprogression toward
setting ofecoregional basedater qualitycriteria, it may be necessaapd more appropriate
reportwater quality assessments angbairments by ecoregion and water body tgpén some
other manner more consistent with the ecoregional approach.

F. BESTMANAGEMENT PRACTICES

The demonstration of similar ecological characteristics within ecorggisrwell as differences
in ecologicalcharacteristics among ecoregipitisistrate thatfactors most important in affecting
water quality throughout the statey differ with respect to ecoreg®nUse of ecoregional
concepts should be utilized in the implementation of best managementgsdotivater
management programs, suchhasipoint source programs and watershed initiatiwéhkin
different ecoregionthroughouthe state.An ecoregiorbased framework may provide the basis
for attainable endpoints towards water quality improvements.
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APPENDIX A: HISTORICAL LDEQ ECOREGION DELINEATIONS

Maps depicting the historical LDEQ ecoregios are presented in thisappendix.

Figure2 depicsthe initial Louisiana ecoregions delineated in 1998ures 3 and 4 depict the
Louisiana ecoregions with refinements to the Red River Alluvial Plains boundary and that of the
Mississppi River levees in 199£igures 5 and 6 depict th@uisiana ecoregions with fftiner

line refinements in 2001; and Figure 7 depicts the ecoregions delineated in 2001 along with
refinements proposed for 201

Figure 2. LDEQ initial ecoregion delineations developed in 1992 (LDEQ 1992).

In 1992, LDEQ delineateen ecoregions throughout the statechafalaya BasinCoastal
Chenier Plains, Coastal Deltaic PlaiNsssissippi Alluvial Plain, Mississippi RiveRed River
Alluvial Plains,Sabine RiverSouth Central Plains, Terrace Uplands, Whektern Gulf Coastal
PlainsEcoregions
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Figure 3. LDEQ Red River Alluvial Plains Ecoregion refinement (LDEQ 1994).

In 1994, LDEQ refined thRed River Alluvial Plains Ecoregion boundary based on Mississippi
River levees and Old River Diversion Channel structure (LDEQ 1994). The area where revisions
occurred is shown in the enclosed boxes.

DRAFT ECOLOGICAL REGIONS

Original LDEQ Designated Draft Louisiana Ecoregions. The area (Updated LDEQ Designated Draft Ecoregions. The area where revisions
where revisions occurred is enclosed by the box. occurred is enclosed by the box.
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Figure 4. LDEQ draft ecoregion delineation map developed in 1994.
In 1994, LDEQ developed a draft ecoregion delineation map showing ten ecoregions. Several
inland stream reference sites are also depicted on this map.
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Figure 5. 2001LDEQ ecoregion delineation modifications.

In 2001, modificationsvere made to the boundaries of the South Central Plains, Terrace
Uplands,Upper Mississippi River Alluvial, Lower MississipRiiver Alluvial Plains, and

Western Gulf Coastal Plains. Large river ecoregions for the Sabine and Pearl Rivers were added
and the boundary of the Red River Alluvial Plain Ecoregion was modified to conform to levees.
Solid black line represents LDEQ ecgi@n boundariefrom 2001to 2011 whereas solid gray

line represerst ecoregion boundaries from 1994 to 2000.


















































































































































































































































































